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ABSTRACT: 

PROBLEM TO BE SOLVED: To realize a high-speed logic circuit 
configuration by 

making an orientation plane of a plurality of bar semiconductor thin films 
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approximately [110] plane, specifying a concentration of carbon, nitrogen, 
and 

oxygen existing in tlie film, and making eacii bar contact at some rotation 
angle, in an absolute value within a predetermined rotation angle. 

SOLUTION: A thermal film oxide 502 is formed through thermal oxidation 
treatment of a silicon substrate 501 in an atmosphere comprising gas 
halide. 

An amorphous silicon film 503 is formed on the thermal film oxide 502 with 
its 

final film thickness formed in 10 to 75 nm by a low pressure CVD method 
through 

a predetermined film forming temperature, pressure, and a film forming 
gas. 

The concentration of carbon and nitrogen, impurities impeding 
crystalization in 

the amorphous silicon film 503, are respectively controlled to be 
suppressed to 

less than 5×1017 atoms/cm3, a concentration of oxigen to 
1×1018 

atoms/cm3, and an absolute value of rotation angle of each crystalized bar 

is 

set to within 3°. 
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1220} Unm^ 



ti20] SiR]««>i:+ {111} mm^Eit* {311} eiRlMt 



[00811 *raf|HBt0^}^f*^l8Offi|6jtt^ X^m^f [ 0 0 8 3 1 ^H. ^mViX^ y H4l^'Cffl±cO<E*^ 0 



i-rst-^'*ss<xyt. ^ift. (22o)tt{iio> 

{110} iB*5±fv:l.ieife|]S-C*>0. Sl«iJJt^i0.7 a 
[0 0 821 -^r, 01 (B) t::^tfif3lW)Sa'1fUv' 

ix-f. im^yiTJ^izmf^LXi^h. mmtiiti { 1 1 



xanzmmtt. 

[0084101 ( A ) ^z7^LtzmmJS^¥i^^^~y(^ 
-^imimizm2 (a) izj^t. 02 (a) ttv^ 
■c. 2oi-c^^tiiimm^ii<iio>^Mi^ 
m-t^mtfiXTt:-/ hxh^. im<Dmtifxii^ y h 2 0 1 
tig^x 'J r<7)4^i:»js 20 25^ «t»'tfc: Lx m'mmz^ 

[00851 iiT. mxmttvf::mm2 0 3iiuk 
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U^h<0i:m2 { B ) {c^-r, 02 ( B ) izjfrtmiz. 

mi {A) i.zifctm'm.mmy^:^-yimmizm^-r?> 

[ 0 0 8 6 1 IP^ , «m«iltx 0 T(0'i»L^^2 0 2t> 
hmxrii'^ b 2 0 1 titL-C?|V^fc«»2 0 4 1 . S 
mBSStxU rc04"ll^^2 0 2 fclHl*fX,-K y h<7)4"C.>^ 
2 0 5i:^|g.J^I8^t. (|sHB:ft<7)i/2fcl*a 

fi?^«2*aHtS(0T\ mtfrx^-K-y b 2 0 1<7)J!5*« 

[00871 icoffiifiiJia 1 ( A ) L/cm^^EWr 

(AaW{=H±1.5 ♦ »^L<»i±0.5 • 

[0 0 88] ifv!, #«(*^MOTtl!!^K0^<TOt 
t T', |5|»rX,-K y h 2 0 1 ffmmcr>^^ ( a > t 
(b) b<^\tU/h) (PJjg^Slft 
-1/1.5 i:L3&. ^Wi. iHlSfX^^ y 

[00891 HlJfXd^y h*«n»K5r2.fc4^fc«ail«0 

[00901 tn:. 03 (A){±ffl^rfi*MllO»T 

LX\^h. ico«(c. tgSjB*^ {110} lI(6l-CJ>Wf 
JSS«<± < 1 1 0 > MT^ 0 , -eofSSHrttcJi < 1 1 
1>«I. ilOO>Wj:iiifi^ttth. 
[009 11 *Jt. mfitC*fKB#^.**HR-TEM^ 

< 1 1 1 > tt^r|4i]tC|6l*^-?T^;R-rS<I fc*^Tii*^^.iX 
•CV^S (!^irF7-32D3^^ffi#«i) . «!o-C. 
BB<^)^«^lS<0-a{^Jfc*rtS H3 ( B ) <rM\i=fj: 

[0 0 9 2103 (B)tfcV^T. 3 0 1~3 0 3*4-5- 

nws < 1 1 0 > mx'h^, tfz. ^^B^mt'^^mizii 
siBS < 1 1 1 > m:^mzm>-oxm^-th(r>x\ 
^0im^hi}[^t < 1 11 > mmtmm-m- 

[00931 Z<Dm. ffi«<0lfe^3 0 1 OffirttC^t 

iih < 1 1 i>«i3 04S:ajp«frst. muz^ 
ti>mmm&3o 2.30 3<oiirtfc:-^*<is < 1 

11>«|305, 306(4. WmSOAtZ-^h 
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*\ « L < «4-eit-f nM*»-:fo-rflT»M 3 0 4 tit 

[0094] 5rfc. miJ^iOlHlJjfx^iC y h<7)J[S)!p'5*^'±2. 
5 • lart (mm}Ui±l.5 ' art. #tL<{4±0.5 

10 09 5] Z<7)mSki:m'^<m3 (O {C^i:i^> 
10 Sfc. *S|gW)^«^lltt14«l3 0 5*««W!ll3 0 

4t^j:-tn (a) HJ^tmS 0 6 tl^^mS 0 4 t^-t 

n {fi)i)m^x't)?>. -etT. iKn^nt^y^K 

[00961 03 (B) (DMtUZfm^^mMi: 

xmFmmj^^-y±izmih. mn£. m^so 
2. 303 (om9rx4( -/ 0 1 mmxufi 

■yh*^^>lllte^«. B'rtmmmiiZ'ftlXWXh. 

[ 0 0 9 7 ] Eii*>. «^^<7)BBjtx u rmzmL(m^B 
[0098] ^fc, *iisifi»i-e{4 < 1 1 1 > mm.{zm. 

ELTV^4*J. ^iO*fcJ4 [111]^[1-11]^ 

Kmm:mL<rym^^ixh (■7>f-^x£#i4sfe^« 
. ms^jM^xiz^fsLxmfixiPy V 
-eofs^fcLTHi (A) <7)a^mi^iii»f>-? 
30 9-ym^Lx\.^h<m.\ i^wfimm^mm. 
■tix\^'fimsif^9-yii^im\izmmws'tmi 
•fh, -e<o)t«>. ±x(7msx:^iP'fhimm±.iizi^ 

[00991 j^Lh<?)ffifc. ^wmrni^vmrnim,'^ 
wmx'm'<Jt^b vxmi ( a) ^os^fuwr-''?:}'- 

y-lf%htLtz(r>i,i.. mm.(mM:j^')Tt\i,zmL(r)m. 

^»4>. ig!isft<o*ejtfflt45- wrt (mm\iz\i3' a 
[01001 ztiii. :^mm(^¥fmim!i^imm-i> 

[ 0 1 0 1 1 .1 i-C. -mjizfihtlX^^ht^S^^ 

m.^^^^iz-^^^xmmti>. mz^^-tmii. 
mcr^mmizmt&T'-^ i:^&Lt: i><7)x$> 
5. 

50 [0102] 
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[ 0 1 0 3 1 ^rij, mi::^Lt:mmmm.mm=F 
mim. HR-TEM. mmTEMm^mmttzb-c 

[0104] m^m^fMth'Oiommii rs^jift-ir 



[ 0 1 0 5 1 ^^vT. >himmz\mA ( B ) i,zmm 
^j^tfts. 04 (B) mmffy^. liiiKfflit^rs 

«I*«H4 (A) b\m^j:'>X\^h. LA'L. Slfffifc^ 

S«fc:li±1.5 • mrt. »*L<{i0.5 • m\) Thh 
[0106] ifc. H4 (A) . (B) fcr^Lit/WSft 



1 7 

[0107] ^iO^i, , Z0C7^,f^*<S,S|5Hfeft^ 
±1.5 • »*L<Ji0.5 ♦ {CJRSoTV^ 

[0 10 91 tti. ^mmnz^j:\'^s tii. mn£5u 

[ 0 1 1 0 1 i/c, #?R^rK«®ll^T{4«B^Ba?f t ^(O 

[0 1 1 1 1 *«iaB«o^f*^ISttX3<oitlK 
miK U 1 1 ) *^^<09 0%iaJi (ftS 

[ 0 1 1 2 1 ^fc. EttJiJ^jS^IS^^cOgg^S^ 

ft : aS::*;!!. ^SgZftlF. pp.54 -60, ftiHlKtt 
^^a, 19%j CPfLv^. 

[01131 -ocoea&iOSfcJ^jS^ilittg^lft 

fcv^T. muioi^^mij&ifi { 1 1 0 > •cfci>j©^. 
{111} fflt:*jie-r?.t&^«*«^r-r«^^fc-rai:. 
8=70.5' ff)mizz3conmn^t^h^bim(>tix 

[0 1 14] SfoT, 01 (A) (OTEM^MiZ^^tl 
«rciSKLT*J'3. Z<rmmmt 1111} 
[0115] ^ii. 6*= 38.9 • (nm\z\i-z9<m^ 

[01161 z(r>wMm.^M.. m-myi^<^m. 

mfsmfmi { ii o > t:iiii^t:v^s*><i,^-E-. jots 
^'>xz.<rmj:nmm:m,L=>h<nxhh. z.<r) 
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[0 1 1 71 7y:S^A^rSftS»i:{4*S^:*fi 
[ 0 1 1 8 1 ^ 1 L/cfiftfit^J , V vYh^fsmim. 

mM^ifi^j:\^x\im>x^mLm^j:y>^^. 

[0119] m.m.\z. ^wm^mmmmi. m 
m^iizhh. -eLT. -e<oiiifeft{4±2.5 • jartfcv^a 

[01201 ^w^h\i. ^ff)im^wmmmh 

mh<mm::M. rmzmiwhhh^tvms^^ 
<n>mz±%<m^h. mh. ymmm^zx-^xm 
m}izx>-r^imsLL. «g^^^=5rt'S:?i§e^ 

[0121] *^BB<^)^ft«MI4. :+«iS0!lfc*L 

30 i^thx.mmm\izmwi^zm^b^^£^m^ 

[ 0 1 2 2 1 ^:t>. ^m\<r^i/mmi:mm'hi,zh 
fz'oxi^^^3sm)±<r>mx:<r>T--tv:m (^^muk 
mfom^. H5 (D) ts^-ris) issartio^dig 

[0 1231014 (A)«05 (C) \,Z^.Lfzmm. 

m^LlzTEvm^Xh*) . (Mv^a^i-ka 
40 V^gi5^ttr} y V yxvamz^ LXWx^ ) tc^fflT 

[01241 Cc^^r^liii: tTS^ 'J 3 >1gftt&? 

tifi. ti.m:m^i>h^. 014 (A) J4 U 1 

1 1 miz^m^m^^^mmmt^hixh. -e 
xmiiiiif''yx\>^tzti)^(^imx^h. 

[01251-*, 014 (B) tC*t«tC. 
50 is«««fl['5:i:t3eB1-sm&«a^*i-f, »Stct6ft 



(11) 
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[01261IP*>. 014 (B) iZ^-t^^Bi^'Jay^ 

oKst^rOi-^sri^fc*. mmt:iim'mizsm& 

[01 27] CKoait. 014 (A) fc (B) <»5i:st: 10 
^tX V 1&ff^\H<0XfmUi:Kt^j:mi)^h h . 

^m^comsii^ 0 3 ^i8*''0 14(A) iz^Lf^m&i^ 

^(mizi:htZ^ij::ki^\,K 

101 28] *ajKA{4. 05 (D) (oxmizx-^xm 

ZhMMHz-:>\,^XiX.(m^j:=f:TfVi:^lX\,'^h. 
014(A) iz^-tmX'imSmf^cr>^ (±t LT 
S«^:|ifi) W±ISI[«7C* (fta«t«- y^^;p) *iffitf 

[012 9] L*-L^*«^>, i3«i7C*<0^^-y^'Uy^r 

Si-Ni tS^ttWLS. -^^Wfcto, >'»j3y<0#-:>fc*g^ 
^{i-rCtcSi-Si *g^SrmLT9c^S. ZoLXX 

[013 0] iOlk. m\''^X<mT---MzX'oXf^ 

ik'^o o>m'^mi}^mmti>:ikiiiahtix\>^i> 

35*. *^Hfc«- y ^fUt<Dm^^miX^^^i)<§' 
<m.thiilf>i^V=iyffmi^^^hiZXJ>.-Xi,Z^ 30 

c 0 1 3 1 ] ^fc, mmiz^iki-v^ym-fmit^ti 

mizm.-tl^mi^UoyM^ip^^kmiL. Si 
-Si tS^<7)^{c:*:§<s^LXV^&t#i.^>iiS. C 

[0 1 32] ^3t. *{iigiA<±lgia{LaSS:iB;tSag 

(f^wtii 7oo~iioox:) xnmnmiffdzbxis 
&i^o^ymb^(ormb<7)mti'^L, mmimt 
i,zbxx!&tf^mmthb^^o=f:TfVi:^x.x\>^^, 40 

[0133] te^i^ 'J 3 yMfcTiftISi: ^SSfl^lS 
fc-CJi. Iffel^ftfStl 0«fi£«0M3&««>S. «oT. 

(014 (A) ) -cJi. t^^i^o^ymt^i^mixm 

izmiz:h:^yif^Mm&'> 0 3 ymizi-ij-h . 
[0 134] C:<7)»tov^T. 01 5Srflav^t:SiW 
S . 0 1 5 ( A ) JiifeB^aflaiS^^B^Bi^ U 3 

*>4i»jsss-*LTv^s. ^-r. iag ( ti ) xiSiPHib 
$*ifcisai^y 3 ymii^mm ( a ) ^mmt-c 

}^^tl&, 50 
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[0135] zzx-mi 5(B) (c^-rio(4?$aMS 

( a ) {Zt>i>m<^^i^*J 3 ylST'* 0.30 {i^B^ia 

3i(4|g,ai^'j3:x|gT*s. c:<^i$. |gfB5^'J3 
yms 1 b^B^s.3 0b(r>m3 2izm?>^sm.ii 
mK^sK. ^timMb^j:'}X^<Dnf^xmi: 

[01361 ip^. msmmcomizx^xBi-y^dyii 
-tte^i^y 3y|g3 1 iimmisoi.xi^^m^'^ 
•t<. 3\'ym*)fbmb'(D:fjizX'^xwmxm^m: 

b'eoims 3 i^iz^ tXLtdb^x. ^><xS , 

[ 0 1 3 7 ] i d txn^tut^&&i^u 3 ymm i a 
(A) ^z^Lfdmimb^£h<nxi>h. ^Lx^<7) 
fjb. 01 5 ( A) iz^-rmizm. ( tz ) Tfm7mcr> 
y-y^vyi^xwm^ii. -eois*. ^iki^v^ym 

'^<r>!mipm^<m^izx -oxmrnn . 

[0138] zzx-AWj::: bii!im7cm<D'y y 9^)y 
^XMmhlxh b Pli^tlSfli^ y 3 yK^ra^tH 

^(Ti'f y ^ 'J y^^iSJi^B^Bi^U 3y|gt5^a« (T 

m b(mmxM&mLX\^hb^x.t>ix.h. 

[ 0 1 3 9 ] ^ a LT y -y ^"J y^^+^XS$-»T-r 

ig^biso^^co^feoaara (a) tM^s^isti. 
1S3 0 fc r--;i/«W)igai^ y 3 ^^3 4 1 »*h3 5 

15 (C) ) 

[0140] ^<m.\,zWtfiM\^b-^la^S.3 Otcit 
LT*SHliJ^y3>'Jg3 4*^fc:^3itSOT. 
U 3 yMco^feaaPgkrfcv^TfeSi^ y 3 

[ 0 1 4 1 ] :5r*3, 0 1 5 ( A ) 'Q\^m:mw,z^ 
^t.x'Yvfh-rxi^:K^m,zb'>x\^hif. i^mjm 

t:mzbi>X'^i>, -e<^^rrcHr;i^S-igT 
[ 0 1 4 2 ] ^ 9 LT#^>:hJ;:*IIW«ai^y 3yjg 

(014 (B) ) tt, #t|gSfl:S-ff-:>:tfc'{t<0*gav 

y3y!i (01 4 (A) ) {cK'^TlggfclS^rtcoX 
[0143] CKOXPBStcolUim-^xeyitiii^i-^r (Ei 

ectron Spin Resonance : E SR) fcJ:-5TXt:>^JS 
cont ^-^TiSiiS . 3K*tT14*3^.B<OlSai^ y 3 y]g 
iOXty25Jtl4ii'-^<tt SxlQi^spins/cBS &.T 
tL<i± 3Xl0i7spins/ci«31ilT) XS>h:ibimmi 

[0144] m±.m^£mimi:^h^mm& 



(12) 
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[01531 ^rnmxu. t-rmi^j:im^u-Yco 
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inuous Grain Silicon: CGS) tl¥^■CV^S. 



\,\ fiP*>. *ffi5£BJ3co^^»cS|g<i|ii^rfi[*>'lllBS { l l i^fiA^SnmJart. f^WCttSnaJJlrt, m U<»i2i« 

i£a4*5rJgj£L 3 tcoX'hh. Z(f)mHi. mij^ifiT- [01541 ms^^^tSLX'ib'oX 

fflI!l^rfl!l<0.-KU y y 3 ylSTJi* *)n&Zt Tli^ri^ t i oTffi<TJt¥ffltt?rqrtl.ffiSt^«i: LTjHffl^ 
[01461 ZZT. *IB^BflcO^«s??lSS:17j5^ CUMtSrfflt-^l. t##tT«I**»l& 

(gtfifc^cU^TEM^f:^ (Hg«»») Srai 8 (A) i:^:l.cOT'T«!/^(te^mSffl<03c^^JSv^. t 

•cv^*. [0 15 51 nmms^mmmix'ii^wmtLx 

[0 1 471 HI 8 (A) X-imf^^^ii^ltUH-fim ^mim\'^mi:^tfzi)\ six Cei-x (0<X 

BwmiaSSttiJV^T. a<^x.SP^*»^rO<^9l^ <1 . L<J40.05^Xg0.95) ■r*$nstlfc:>';k 

tmmi)^f>m^<7)mmi>'^x^t. fmti sfrr&s. 

IS^H±-r»i: ^WiefSlttS^^ LTV^S:: i: iWHk [01561 z(om^j:{t^wmwmm\'^i:i^. N 

LTV^S. STFTfcit^PSTFTSrf^LytrlgtL^VvjfflME 

[0 1481ffi^r, fi!*c0iSia^'Ji^U3y|SSrl7j5 i&/h?<T-^^. miS^^ISS (th-'J-f ^ 
1^tjy;UcTEM^(BftlIFm) ^018 (B) 20 iftftl^ ) ^;*;#<-rS^t*>X-S^. 

m^nsmiiv 3yiifcjiH-jii:tfi[<^ [ o 1 5 7 1 cii*iffi4 d mtw 1 f {i^<^ftfts^ 

:a-{i{f ^>tf ^fc^^&co^T'S) 0 , 0 1 8 ( A ) tc* m^-thfrnym^y y y y^•rsIS{^t5v^T''^^ 

[01491 tfz. ^^tmmm4cr)imX'~yirfU [01581 'J yjiMim^^^>^. ^WBt^j:imm 

ffiyyi^oyy^m^n-^fz^mmo^mimisi^m w\^mzoyi:msL. 4oa-io5(rc (#^L<ti 

*BWCfUKLfc*8^TEM^S:01 9tC^. * 600~750 r) <OiaST. liin ~20hr (ASWtJiSO 

01 Q'ftCtJV^TPoint lS:3 077<Stfe*:L/i? iiin-3hr) <^Snl»J(!^^ffi.TOV\ ZcoMmm^Z 
«&a2 0 (A) {1, 2OO7Jf&fcJfc^Ly::3p:S$-02 30 J: 0 'J ^^»L-tiS^tMjlS7C***y'-y 'J 

0(B) tq^r, ^:tj. 02 0 (A) rtfctjv^-ctg^-c s<?5t% fSiSM'i'crtfmTcmcommii sxio^atons/cB 

mttitzmmm2o (b) ttts-rs. tfz. point 3 jaTt*Tfi«$ns. 
ifcfc{t&mi^iHit>fK^-> ixit^yv^ i.ium [01591 zoLxy-y^vyi^xmmtfz(i>. u 

0 ) Sr0 2 0 ( c ) tz^-t. yima LtimmM<mmmm tx^mmmm- 

[0 1 501 $^>t:. Point 1 i:^<ii^T-Point 2 s. mi. mmiffixmizMmmimi tmtmi 

fcPoint 3iWmtfz. Point 2CO8a^JSS$:02 1 ^^S^@«cgB*^^<^il&. 

(A) . 02 1 (B) . 02 1 (C) Point Scofi [ 0 1 6 0 1 ^Hr. h^JSfc=5:S«S?flJSS-jejS 

^«S:02 2 (A) . 02 2 (B) . 022 (C) t 'Tmiz/^ayyTmi-ktsWm^'i'-CmXimifii. 

ii.^ismkmmyyimiztiyy^vyi^mktJ^o 
[01511 ztii^ffmm^^i^. ffigiojg^i^fc 40 yy7tmizihyy^vymss:t<mfimsidimi;>ti 

a^^x^mi-izmmmfztixii o . ¥h«^w -s . 

u^m^WHzi.^^crmmizm'^xm^tm^^B tz^fms^mmLxmmwi§>f'^:^)\^i:mm-h^ 

mt. rFTi:imt^(^iz+^^j:!K\'^mmiz)s\^ -^cDm^r^-r. muz^conTi^T-c/^hui'xm 

X. i&m.mzm^mmTmimm&^^tix^^ wn-^/kokbht^o, H^>f A-msf-^os/v^' 

tzt * mgLT . m^mfS.-t&mmuiCMo s nii&s: . b^v h u ^ 

[01521 cii*s0«2 D nifiw 1 xu^mmzmtifz xmi:mmimmizimmTFTi:7pLx\<^h. 

T«I^#S;C:i6(c:. i^'J rjyfflSiSr-'Noyy^bfe (mi [0 1621 CtAOSmmiN^^^imTFTtP^ 

tfHC 1 ) S:#0#fflm*t:i»iHl:t- SMS-^LJt. * ^*;PSTFTtS:ffl1fWt«;^i'^iyfrTf^i81-|.. c 

mimTiimym.i:mmthmjFrt, so Mosi5i»s:fltj«^sfli>?<^TFT<offiiitfej:ixfmfr 
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mimmm i x-mm Ltcor^^s . 
101 6 3] mmTFT\i]^y^j^-mmm 

At&TFTiz^ ti>izj:^^Ml?>mmh. muz 
)i\^x7oi\imit^mvh'o. cMosi5iffi<7)/N-.y 

[01641 m.1imm7 0 l±fc:J4^^'>'IS7 0 2ifi 
m^^ti. f-^yffi702t KW>f ym@7 0 3t<?DS 

[ 0 1 6 5 ] 7 0 4tt*«ttfflllglS-C^:l.«iae 

^¥m.^m^txii<ztmtL\>\ zotizt 

®flfcTfflttS^»oH««li7 0 5 S-JglS-rS C i: 
[01661 BSmSi7 0 5<±T;W5-'>Ai3t{ir;P 

[01671 B3Mffi7 0 5<0±t«iIr«dK7 0 6 ^ 
jS-ri.. i!|6)IS7 0 6(47b'yi5^tJ:oTE|6i:'3S^J§Jt 

m ffymmmthmmx'hh. 

[ 0 1 6 8 1 -ir. *fKi]»«fl«4. mt^SSil 0 7± 

{c3HB^miS7 0 8. wmi 0 9^:m^Lxm^^1x 
h, zixmiz{,i^iizm\:.x:r^^,i^'7Xi^^ii^- 

[0 1 6 91 ^'<.-lMSPfS, v—^l-^EPSiJ^ff 

-yfdk. mmi 1 O^JiALT07{3S^^>5r«jti7) 

Rl^ffl^s^^•^v^*^-rs. ?ftfB«7 1 o\m^Bm 

[0 1 701 ii/^. 07{c*U.:«=5:S:S«?K^N-*;P 

«Kt;LTS:1-. @8fc:fcV^T. 8 0 1 liHteM 1 <OXg 
fcfi!oT»M^tJS^I£(t/v:>- 'J 8 0 2\mm 

■^h'j^'xiHisft. 8 0 3{4y-x^'7>^^^'-|g^8. 80 
V Yy^f^-mn. 8 0 5\tu-j',9mkTi) 

[017 11 oi/>y^'IBI!S8 0 5i4JlSgWW4TFTT 

n-^v^yifxm. y^a f<-m,m\iiix\^hm 

[ 0 1 7 2 1 i 0 LXm^^tdt}SiS^^^ft^\iZM 
^W^bLXFPC (Flexible Print Circuit) 
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C0J4F PC ^J){'3f^^t/v!ttlico^ft^^•4«;^x-^>l., 

[0173] CIIM5M6 5 ^ipmmxMmmnzTfiL 
tz^^mmm Lxmm&^^^)vmm-m 
i&a9t5^-r, /vT^'L. mm:mmimmMZ7r^L 

[0174] 09 t^-r^jis?gfB>'N-^^;uoj^. 

FTw-axifmrnmrn^ify vx^' 9 o i*« 

[01751 iffitzib^ :ifmmx\rT¥Tm>±j,zv^ 
V^>W&9 0 2im:^£hWm[fLLX^%. ^<o±-c 

r^ y ^-7x^^90 1 hcomizm&mAim&i-h . 

<^«t. J!£V%ilii«S:,S«>^V>«I»§4S-TFT<0±t 

[ 0 1 7 6 1 9 0 3iimmm&t^j:i>immm 
xhi. mmmm9 03 1 ltj4 i Toifimh^-m^ 
20 mmm (mitxxm:t') im^^xi>s^^\ 

[01771 :*^IM^<^ii«flBtfctiV^Tii*TFT<0 

^mzrtS L>t±ffiHi&H2 3(A) {d^-r, 02 3 
(A)(CfcV^T. 51«Stt«. 5 2J4V-Xta. 5 3 
tiy-lhm. 54J4b*W>'Sfii. 55«4y7^^'VX 
5 6J4KV^y«ffi54ta^mffi5 7fcSr«^ 

hfdhnroiy^^ Vit^-)vx:hh. 

[01781 ii?^m<rmmi. ffl*TFT<7)±^rtCfc 
V^T KW-f y«ffi54 bf=^'/9^X9 5 5 i:cOiaT« 

30 [01791 ti't:, H23 (A) iS:A-A' TSSilS 

imx'mLt:miz^hti&«mm^im2 3 (b) 

^•r, ^rtJ. 02 3 ( A ) i:H2 3(B) izii^m<^ 
^i&fflv^T^^I.. ?^>t:, 02 3 (B) tfflSrSIRH 

imtzm LfzT E m;^«^0 2 4 tc^. 

[01801 C:<08Mc. y>f h«5 3 i:M^rS«^:SS 

T- K t'-f ymffi 5 5 gwifiic 5 8 ^gu.T'it 

X\^h, :*^0yt14KW>«ffi5 5tL-Cf- 

40 

[O18114^liS0«<Oi^. H^'fym«i5 5S-«/K 
[01821 Z.com. yy y^^-7Xif 5 ScOJg^iut. 

^tzwmmt^j:immr^' oium^f^if^ixm 

num&Lx t5<, -r^t. ma^mizam^ 
^tm.^\^mLi)^^^. z(7)ZMt^x'^j:i>mm 

50 [01831 CllitM7]4^0«4. hmffitL 
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[0 1 84] mi OfcfcV^T. 1 l{iN^-v:t>;l/MTF 
TCOy^ hm&. 1 2{iPf-^':*-yl^MTFT<oy>f h« 

1 1-1 SJi'JytTtJifltS^aaraUoNS'lfJi^yn 
[0 185] ifc, CMOSmSSTJiNf-v^t^/l'STF 
CMO S|lI»*fll«Ut:<>^V\ 

[0186] z</)mizy^ hmmt Lxm^mim^^h 

[0 187] hmfiil 1-1 3S:Jg 
^Lfc^tl?-^ F-^^-zH 4~1 6^m-t&. -eL 

KL. Kl 7~1 9iSrJg 

BE^S. i^v-U-t-f PI 7-1 9«y-x/K^>fy 

[0 188] <I<oat-»f^ F'>=r-;l'#^fflt^-ca^ 

c:<o;K=flrfi!3Sfct-Sfcffi'3aJL«g(y->i/' 

[01891 tmim8:^^:mimz'iiimimiitSfr> 

Lx^^mmmh. mizfatxmmmmmD 
[0190] i^an^m (rt/i^^rxi^'j 3 

[ 0 1 9 1 ] iXfc. i\Fmmm4 2<0*SSiblSSrff 

0. *mmTm^j^^mm&ittz!^Lx. 
itmmhmymbtxyfi'^-^j^im^^h. * 

XVC V DmiZi *) ^>vri'>AM4 3 Sr»«-rS . 
[01921 mmifXb LTtt. yA'Vy (Gdh ) 
5:*SX{i^'J'>AT'5-l 0<gfc^L/vr*>i0^fflV^ 
S. -eLT. 100-300 X:<O^Miart\ 20~50rtil/cii2 
•ClSc^LT l-50im (f^Wfc« 10 ~2l)im) <OKJ?<^ 
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[ 0 1 9 3 ] ^fc, ^';W-7-'>AM4 3<7)|j£]SSrffi{l« 

t^Hsu^vwxT&stfDT, 450 xmmcim'^ 

mz^m Lxy)U'7=^ ^j^mi:mm-i z t t^x-^ s . 
[0 194] zoLxmie (A) mmmi^tih. 

ikiz. 450-650 r (#4 L< {4 500-550 X:) iOjigBi 

•CLiv\ ^)l^^~^AmkLt:i^^akfSMlxm^ 
10 ttmh.&A»^>T*S, (016(B)) 

[0195] ^rJ3, ;c7)feJMbxeJ47r-:t.;^T-- 

srffli^Tt^i^. :mtmx'mm^tifzm<7>m^i 

[ 0 1 9 6 ] w d LT^I^,<^/v:^S^a*K (JS^i^U 
3ylgi;7ttt3lfJi^'j3>M) 4 414 500fCSg<7)iSffl 

[0197] <J:t, SfBttS«lS4 4±tSff-ri.y> 

20 -7-^j^mi:mis^mm (H2SO4 : h202= 1 : d -c 

I^L3ta. *£fii^«j3>'lfi4 4fe:«L,t:i!?5r<i:<>m 

^(m^<Dm^m.x *) i>m\^m. (immizti m 
-10500 x'(/m^TMi:m. ^mimxiiz</m 
maM^m.^mfsxffd. (016(0) 
[0198] ^t>, ^m^meomizi^v^yffM^Biti: 
mm-hmmmk LX'y}\^-?-^j^im\'^^m^. # 
izy/\,-7~^j^^:y-y 9 y yi5^L•cl^-rs^^^4^: 

30 i.^ri^i:#t^>ii&. 

[0199] i<^«»JifiaxSK J: oTSt^lSatt**^ 

SfeB^Htt^*l84 5*^}gii£;^n&. t/^. iSBm^K 

4 '5}:.\iz\immm\zi.'yx^mmAbim^'^ft 
h. ^<7^8Sr^i:JS4 6»4TFT#mfc:-eioiiy^ h 

[02001 ^fc, y>u'?-'^j^mi:nLr.:ttmm 

i:mZki>X'^hi)<. -ec?)J^J4SV^j|iS-CIS+Cy 
fWHISS-#lttJgfHe^K4 54'(c«&l!tfcJ:o 

40 T ixlQi*— 5X10i9atoiBs/cnP (ft^tCfi IXlO^s 
— ixlOieatoms/ctf ) <OjgtgTy>v::i'>A*«#&^ 
-5. 

[0201] ^(Dfzif). ^mmx'n(>tifzt^m:W^ 

M4 5<7)^ffijg^4i^ y a ym=f-ky)V-7-^J^m.l-1fi 
m$iUtte^S:#<#;^». Six Gei-i (0<X<1 ) "C^ 

^j:hk^Lt>1xh. 

[0202] zm. ^^^m<n^mmx'\i3^^i^m 
50 \^ky,'^om^hh, m*>. ^^mmnru^xxm^ 
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[02031 ^mmAizxtm. ^^uftcrim^t tr- 

[02 041 ifc. ^l^izmie (C) (ilS^LfclBlffl 

i»x.^v:«®. m-hmi 6(B) {c*u^*aii<^fBi^»j 

m^j:t') S^^^•C^^I.. t^^**'. 01 6 (C) <7)X 

mmzmiifd&ffB'^ooym4 5ii. msmuzy^t' 

[02051 *ajiiA{i. ^ c/)^ fc i,z':>\,^xmmtm 
1 -dftBH Lfc* T/i-t mmco n b tpmz n X \ ^^<o-ct) 

>,^x\.^*x\y7)T. !mifimm-&ffnn>r>isf,fm{tiz 

[02061 Ja±<Ottfc, *ieSt0l<Ol8i&Sffl^Si 

[ 0 2 0 7 1 ^fc. l&i'aikfSLmihcoi&^bii. itm 

liZii 800~1050t:( mt<ii 850-900 *C) COja^f 

^■titsdbiiicox\ mtftt^mn o^v^frT 

[0 2 081 n-oX. Xll^T-yh^^iibfmmff) 

ii^m) <m^i:^&Lx 1050 x:i<mL\>\ tin 

y/WV-^rA^H^' 930~940 X:Xt>tcOX. X 

*)mi<ii 9oox:^±jst-rst^i\ 
[ 0 2 0 9 1 . mm^mmmiti3E.mmx'h^ 
zbmtL\.^i!!^. T-m.nm^x$)'yxi>mh^^\.\ 
iiitmmmbti^. v^^wm (ot) mm. ^ 
x «y hits (02+H2 ) wm. ^\ayy7mt:-tttmi 
^ (02+HC1 m) co\,^-ftH)^b-ftnm\>\ 
[02101 mz. j^oyyustiWm^xmmifi 

mmcr>mmizm^?>^^^j:yfi''7-^Aim^(7) 

tsmm^mi:mt:iibtzitm^j:^X't>h . 
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[02121 CIISt0!l9 D *SI&HaOTFTJi|g«Wt: 
?>fzib. S^i^^ai^O^yim-^fzMOSFETiZtmt 

[02131 ( 1 ) TFT«OX>f -/^y^^ttig (ity/ 

10 ST F T t> teO-lOOmV/decade ( ft^KJ460~85BV 

/decade ) 

( 2 ) T F T(7mi^mm<omm ^j:^mmmmsi 

(utt) tiK N^^r^^^fUMTFTXm ~650ciii2/Vs 
(ft^fc:{J250 ~300ciii2/Vs ) . P^^*;l^TFT 
■ClOO ~300ci2As (ft^fcttlSO ~200ctf As ) b 

(3) TFT<O«grft®Ec^Sfc=0rSU#V^fi«E (V 

th) N-?-^:*^;l/MTFT-r'-0.5~1.5 V, Pf-V* 
;WSTFT-C-1.5M).5 Vt-'h^V^ 
20 [02141 l;J±<DmiZ. *l6B^T^^it^ T F T{ig 

ibxsMix^ ^i-yrmnxxmmnfmiti^t 

X\^h. ^(^f^ib^ ZiltX'MOSFETXm^^tlX 

# 3t L s I ^ iimmimm^: t f Tx-m^-th zbi>^ 

iTtgf: =5r&. 

[02 151 ^i^Ui. mm^m\'^^TFTcr>m^.i:^ 

i}-LX3X7mm.(0^ii^ (^*lilK) 
hZbiy-sjmb^^, 

[02161011 fcS^^frlHlSIKl. ^Smmr 

FTim^^fzE.Wmm<r>^^m^<7>-^i:mLX\.^ 
30 ai 1 (A) {iTfflfc:TFTa. ±fflfc:>f^-i^-b 

liiMRtnmizTFTmimsttiBddtmxh 

[02171 HI 1 (A) \zii\\x. ^\\i%^}m 

xmMmzmsti>^^i:mm lt <- >s . 
[ 0 2 1 8 1 ^i>, TFTffmmmummm i -eeifc: 

±mTFTmmA-th^. Ta<^TFT<7)iifflfttt 

[02191 mui. Tmi:^mmcr>TFTX'm^ 
I. ±Mi:mm,im&(^TFTb-rmsixi>S: 
^\ ttz. rm(r>TFT{:mmt(r>m^^mx'jB&ix 
*5#. ±Miz*se3m(0TFTmm-m'^j:tmbt 

[02201 ^y;:. ±flt=5r^.>f^-v-byWS3ta5 
50 18jSi:LTl>m>. 
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[02211 mil (B) IZHK^X. THiS^'J 

X-hh, ^:t>, 01 1 (B) {>T¥Tim<r)Wmi'm 
[0 2 2 21 ico«^:flBifc:*Jv^-C*). ±JBtf3TFT^ 

[02231 *Jt, 01 1 (A) . (B)<Oif^^>t>. 

x'^m.itu.:mz±M(r>TFTi:m0.'th:iki}mt l 

[02241 &±(r>m(,Z. ^ieWgcOT FT5-ffll,%TH 

[0 2 2 51 3|cH56BH<OTFTifflV^t:LCDH 
5^VN'[llgS^^>8|^Jg|gfflO©^»E|5I» (MM I C : -r^f 

^'D'^x^y- ic)^i:imm-i>zb 

i,-Cth, *18fflgoTFT*fflV^Sii:-Cfi!* 
CO I C •/ r^L S I «y r & T F T-Cf^-r S i i: 

[02261 imtm 1 0 D *mmim^^m&. 

igT*>s. >f^-i^'-by1^^ccD^fW•tsc: 

[ 0 2 2 7 1 =5:i3 , mm^mmt limmi^^^'m 

[02281 :mtm 1 1 d *^«?s-c«. *i6Bj^fij 

[02291 *SI|BB?:iiffl L 3 -?>mi^»3§i: LTJit' 
W^m. PHS {f^-v-)^)Vf\y^^yi[y>'X 

[02301012 {h)\im^X'hn. *f*20 
01. W?sa5*ia!2 0 0 2. §^A*)a52003. ^ 
§^2004. Slf^X>f y?-2 0 0 5, ryx-^200 

6-cfli j«$:h.5. imsmt^^\&-)ju 2 o o 2 , f?^ 
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ai:»3g|52 0 0 3. ^^S2 0 0 4^t:3M-fSii:*« 

[02311012 (B) lit*T3r*>>«^T*0. 
210 1. 10 2. ff?SA^jSS2 10 3.8 

f^X^ yf-2 104. A.yxiJ-2 1 0 5. gm^2 1 
0 6-CmSilS. *SISBJtt^^a2 10 2.^^ 
A*a{2 10 3. S«a52 1 0 6^t:aiffl^Sit*s-C 

[0 23 21 01 2 (C) \i^f^>{)V^y\^^-if (t 
10 -h'A-n y If A-:J' )•?**'). **2 2 01. 518 

2202. g#Si52 2 0 3. Sf^X>f ■yf-2 2 04. ^ 
S^a2 2 0 5T'««?ix^. ^W^\til ^yU22 
0 2. g®g52 2 0 3 . mmW.2 2 0 S^tafflT^ 

[02331 01 2 (D) {i'^y Hv^yhr-f^^Tl^ 
^TfcO. *«c2 30 1. ^^a2 30 2. KyKS 
2 3 0 3r«Ji!t$itS , *l6Haiia^|B2 3 0 2Ca 

m-th^itifX'^h. 

[0 2 341 01 2 (E) {iUTST'Ox'x^'^J'-'C*) 
20 0. *«s240 1. 3tS2402. ^Siia2403. 
fl3eb-A;^y>J-)r:?2 4 04. »J7t':?^'-2 4 0 
5. 24 0 6. X^"J-y24 0 7T-1i^§il^. *I6 
Bfl*i^5^a 24 0 3 iZimth Z t i)-T^ h . 

[02351 01 2 (F) \i.yuyvmrui;3L99- 

■Ci)'). **2 50 1. 7l£jg2 5 0 2. ^^82 5 0 
3. 3K^^2 504. X^'J-y2 50 5-C««$it 

h . *igBj»i^^a 2 5 0 3 fcjiffl-r s ^ t 

[02361 tLhO^tC. *SI&HB«03ifflKH{li|^T 
[02371 

-Thzhifx'th, ^Lx. i<rym^£^m-'mnm 

•thZt X-m^i-zim Ltz^OSF E TtcEiSJrr 
^v^«getLpl.Sv>tt|g?::ffLy;:TFTS:|^i- 

40 [0 238'\\;Xt<nmcTFT^m\.^Xim^tlh^ 

«. ffifeTSv>eiiis:*u. «igtt. sKim. <i«tt<o 
[011 ^^telfM^o«i^IHl^f>'^•^'->'^s^■r^ 



[021 €^«llHl*f>'-<^-ySr^fi^t«L/^0. 

[031 ^mm^n^mmmm-htdttxT) 
0. 

50 [04 1 mm-^mmTfcm, 



3 1 

mi] nm^^mm'&mm. 
[081 Ti'T^zf^h'jifxm.f^mi^t 
m. 

m. 

[B 1 0 1 r ^' X T"-? h 'J ^'x^wffiffii&^-f 



[01 11 

[012] 
[013] 
[014] 
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[015] ;Xli6«0^*J J:lXM«ifc»r5tT;U?:il 
aB^S/t:tf)«O0, 

[0161 imimsff)i!mrmi:mm, 

[0171 ^«^JS<7)feHl,e^SctTE 

[0181 ^^imm^mmi:^TEM^M. 

[0191 ^«^|g<OHB?i»®$:^-rTEM^K. 
[02 0 1 ^fl^lS<7«g^«<0llHFS-^TEM 



[021] 

10 

[0221 

[0231 
[024] 



[011 
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(C) 22MStt^X'f-yf 
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[020] 

<Point1> 




(A) 50 nm (B) 5nm (C) 

[021] 

<Point2> 
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[H2 2] 
<Point3> 
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